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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJibTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHMUs, MPECTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OcCHOBe denepalbHON pabodyelt TPOrpaMmbl
BOCITUTAHUS U C YYETOM KOHLEIIUU MPEnofaBaHus Y4eOHOTo peaMeTa « XUMHUSI»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma mo xumMuu Aa€T MOPENCTABICHUE O IENIX, OOIel CTpaTreruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOMIMXCS CPEACTBAMH Y4YEOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTEIbHOE peAMETHOE COJIepKaHue,
NpEeAyCMaTPUBAET pPACIpPENEICHUE €ro Io KiaccaM M CTPYKTYpPUPOBAHHE IO
pasjenaM M TeMaMm MpOrpamMMbl MO XUMHH, OMNPENEISIET KOJIMYECTBEHHBIE U
Ka4eCTBEHHbIC XapaKTePUCTUKU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHS] XHUMHUU C YU4E€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  OO0yYalolUXCs, OMNpeAeNseT BO3MOXHOCTU MpeaMera s
peanuzauuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3ynbrataMm oOy4eHHs] XUMUW Ha YPOBHE IeJIeH N3yUYeHHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHON JIEATEIbHOCTH OO0YYalolerocss Mo OCBOEHUIO
y4e0HOT0 CO/IepKaHUsI.

3HaHME XHMHUHM CIYXUT OCHOBOW Il (OPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromerocs, ero mpeaCTaBICHUA O MATEPHAIBHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GOPMUPYEMBIC XUMHEW MPENCTABICHUS O B3aMMOIPEBPAIICHUSIX
PHEPIrUM U 00 HBOJIOIUHU BEIIECTB B MPUPOJE, O IMYTAX PEHIeHUs TriI00aibHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUUECKOM,
MUIIEBOM M KOJIOTHYECKOU 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPAHEHUS.

N3ydenne xumuu:

CIIOCOOCTBYET  peaju3alud  BO3MOXHOCTEH  JUII  CaMOpPa3BUTUS U
dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 0011el U PyHKIIMOHAILHON T'PaMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CAaMOCTOSATEIHLHOW ydeOHOU  JesTeIbHOCTH,
DKCIIEPUMEHTATLHBIX W HCCIICIOBATEIbCKAX YMEHHH, HEOOXOJMMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B MPOPECCUOHATILHOMN S TENbHOCTH;

3HAKOMUT CO CHenudUKOl HAaydHOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIsiAa HA €AUHCTBO MPUPOBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUHN €CTECTBEHHO--HAYYHON TPaMOTHOCTH 00YJaIONTUXCS;



crocoOCTByeT (OPMHPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIAaJ B 3KOJOTHYECKOE
o0Opa3oBaHue 00yUJarOIUXCA.

JlaHHbIe HampaBjeHUS B OOyYEHWH XUMHHU OOECIEUYUBAIOTCA CHElU(UKON
colep)kaHusl  yuyeOHOro  TpeAMeTa, KOTOpPBIA  SBIAETCS  IMEAaroru4ecku
alaliTHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha OMpPEAeIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHATUH XUMHH, OCHOB
HEOPraHUYEeCKOW XUMHU M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX TMOHSITUM
OPTaHUYECKON XUMHH.

CtpykTypa coAepKaHus MPOTPaMMbI IO XUMHH C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTO MmojaxoAa Kk €€ m3ydeHuro. CoaepkaHue CKIaIbIBACTCS U3 CUCTEMBI
MOHATHUM O XUMHUYECKOM D3JIEMEHTE M BEIIIECTBE U CUCTEMbI ITOHATHI O XMMHUUYECKOM
peakuuu. OO0€ 53TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 IPHUHLMILY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHMM HA OCHOBE TEOPETUYECKUX MPEICTABICHUMN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnyeckoro 3akona J{. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XWUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOW CBSI3H;

— TpencTaBieHUN 00 DICKTPOJUTUUYECKON NHCCONMAIUMA BEIIECTB B
pacTBopax.

Teoperuueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX (haKTOB, Pa3BUBAIOTCS MOCEI0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBITIOJHSAS (PYHKIMH OOBSACHEHUS W IPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKHOCTEU MPAKTHYECKOTO MPUMEHEHHS U TOJTYyYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJCTABICHUS O XMMUYECKOW COCTABJIAIOLICH HAYYHON KapTUHBI MHUpa B JIOTHKE
€€ CHCTEMHOM MPHUPOAbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUKO U
METOJIaM MO3HAaHUS B Hayke. M3yueHWe XMMHUU TPOUCXOAUT C IPHUBJICUEHHUEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYyKalOUMHA MUpY,
«buonorus. 5—7 knacce» U «Pu3KKa. 7 KiIace.

[Ipy wu3ydyeHUH XUMHH TPOUCXOAUT (POpMHUpOBaHUE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECCKOU
JESATEIbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3agaya y4eOHOro mpeaMera COCTOMT B (DOPMUPOBAHUU CHUCTEMbl XUMHUYECKHUX
3HAHUN — Ba)KHEUIUX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUYECKHUX TMOJIOKECHHM,
JOCTYIHBIX OO0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM T[IO3HAHWS TMPU HU3YYCHUU BEIIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUHN U PA3BUTUU MMO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4eOHO-TIO3HABaTENbHOM U  y4eOHO-MCCIIEeI0BATEIbCKON
NESTEIIbHOCTH, OCBOCHUM NpPaBWJI 0O€30IaCHOr0 OOpalleHUs] C BELIECTBAMHU B
IIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHun XMMHHU Ha YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI BaKHOE
3Ha4YeHHE MPUOOPENN TaAKUE LI, KaK:

— (¢dopMUpOBaHHE HWHTEIUIEKTYaJIbHO PAa3BUTOM JIMUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY MPHUHATHIO PELICHHIH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YecKoe MpUOOIIeHHE
oOy4aromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHne yciIoBuil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOITUMUCS
OMbITAa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIIO3HAHMS, KIIFOUEBBIX
HaBBbIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLIUX YHUBEPCAJIBHOE 3HA4YEHUE JIs
pa3IMYHBIX BUIOB JEATEIBHOCTH;

— (¢opmupoBanue o0Omeld (YHKIUOHAIBHOM M €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUW OOBSICHATH U OLEHUBATH SIBICHUSA
OKpPY)KaIOIIeT0 MHpa, WUCIONB3YysS 3HAHMUS U OMbIT, MOJTYYCHHbIE MPU U3YHYCHUU
XUMHH, TPUMEHSTh WX MPU PEUICHUH MpoOJeM B MOBCEAHEBHOW KHU3HU H
TPYAOBOH AESTEIBHOCTH;

— (QopmupoBaHue y OOy4yarolmuxcs T'YMaHUCTHYECKHX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUWA [UIsi BBIPAOOTKH SKOJIOTMYECKU
LEJIeCO00Pa3HOro MOBEACHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXPAHEHHUs CBOETO 37J0POBbS U OKPY’KAIOLIEH NPUPOJHON CpeIbl;

— pa3BUTHE MOTUBALMM K OOYYEHMIO, CIIOCOOHOCTEW K CAaMOKOHTPOJIO U
CaMOBOCIIMTAHUID HA OCHOBE YCBOEHHMS OOIIEUEIOBEYECKUX LIEHHOCTEM,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY HpO(UiIS M HANpaBJIEHHOCTU AAJIBHEHIIETO
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YyYEHHS XHMHHM Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa3zoBaHusi, cocTaBisieT 134 vaca: B 8 kimacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 66 yacoB (2 yaca B HEJICIIIO).



COJEPKXAHME OBYUYEHUA

8 KITIACC

IlepBoHaYa/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUUM B )KM3HU YETOBEKAa. XMMUS B CUCTEME HAYK.
Tema u BemecTtBa. PU3WUYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE
BellecTB. [loHsAiTHEe 0 MeTonax Mo3HAaHWS B XMMHH. UUCThIE BElIECTBA U CMECH.
CrnocoObl pa3eneHust CMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE BJIEeMEHTbl. CHUMBOJBI XUMHYECKUX
snemMeHTOB. [IpocThie U CoKHbBIE BellleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckasi ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHAs Macca.
OTHOcHTEeNbHAs MOJIEKYJsIpHas Macca. MaccoBasi J0JIsI XUMUYECKOTO 3JIEMEHTA B
COCJINHEHUH.

KomnuectBo Bemectsa. Moisb. MonsipHas macca. B3aumocBsA3p KOJIM4eCTBa,
MacChl M 4YHCJIAa CTPYKTYPHBIX €OUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUAYECKUX COCTUHEHUM.

@u3nueCcKUe U XMMHUUYECKUE ABJICHUSA. XUMHUUECKasl peakluus U €€ MPU3HAKU.
3aKOH COXpaHEHHS MAacCChl BELIECTB. XHUMHUYeckue ypaBHeHHs. Knaccudukanus
XUMUYECKUX PEAKIUi (COeTMHEHNS, Pa3I0KEeHHUS, 3aMEIICHIS, 0OMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOMW, MpaBuiiaMu paboThl B JabOpaTopuu U
npuémMamu o0pallleHus: ¢ J1abopaTOpPHBIM 00O0PYAOBAHUEM, U3YUEHUE U OINKCAHUE
bu3NYecKuX CBOWCTB OO0pasllOB HEOPTAHWMYECKUX BEIIECTB, HAOJIOJICHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE M KOHAEHCAIUs BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
ONMCAaHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluid (pas3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapuisi, pa3oKeHHe TUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE xkeie3a ¢ pacTBopom conu meau (1),
U3y4YeHUE CIOCOOOB Pa3JeieHHs] CMECei: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BbINIApUBaHUE, AUCTUILISALMSA, XpoMaTorpadusi, NpoBeeHuEe OUUCTKH MOBAPEHHOU
comd, HAOMIOJEHWE W  ONHWCAHWE  PE3yJbTaTOB  MPOBEIACHUS  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEJIEN MOJICKY
(ImapocTepKHEBbIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cmech razos. CocraB Boznyxa. Kucimopon — ajemMeHT U mpocToe
BemecTBO. Haxoknenuwe kuciopoga B TpUpoAe, (PU3Mdeckne M XUMHUYECKHE
cBorictBa (peakmuu rtopeHusi). Oxcuzapl. [Ipumenenwme kucmopoma. CmocoOb!



MOJIYYCHHUSI KHCIOpOoJa B JIA0OpaTOpuu ¥ MPOMBINUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTporHas MoAuGUKAIISI KACIOpoa.

TennoBoit 3¢(deKT XUMHUUECKON peaklud, TePMOXHMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arps3HCHHE
BO3/lyXa, YCUJIEHHE MAPHUKOBOTO 3(pekTa, pazpylieHue 030HOBOTO CIIOSI.

Bonmopon — snemeHTt M mpocTtoe BemecTBo. Haxoknenwe Bomoponma B
npupoae, GU3NYECKUe ¢ XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noxyyeHus. Kucnorsl u comnu.

MomnsipHbiii 00bEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBIL
HaceiieHHble 1 HEHACBIIEHHBIE PACTBOPHI. PacTBOpHUMOCTh BEHIECTB B BOJE.
MaccoBas 10J1 BEILIECTBA B PaCTBOpE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAHHS.
Ponp pacTBOpoB B Ipupozi€ U B KU3HU 4desioBeka. KpyroBopor BoAbI B IPUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmveckux coemuHennit. Oxcumsl. Knaccudukarms
OKCHUJIIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, amMQpOTEpHbIE) U
HecosieoOpazyromue. Homenknatypa oxcugoB. Dusumdeckne ©U XUMHUYECKUC
CBOMCTBA OKCUJIOB. [lomyueHne OKCUI0B.

OcHoBanusi. Knaccudukanuss ocHOBaHHMM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. Homenknatypa ocHoBaHui. PU3MYECKHME W XUMUYECKUE CBOMCTBA
ocHoBaHuM. [loyuenne ocHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBA KHUCHOT. Psan axktuBHoctu meramwioB H. H. bekerosa.
[TosryuyeHue KUCIOT.

Conu. HomeHnkinatypa coneil. @u3nyeckre U XUMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKIY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICIICHUE COAEPKAHUSI KACIOPOAa B BO3AyXE, MOJYYCHHUE,
cobupaHue, pacmo3HaBaHWE M W3YYEHUE CBOWCTB KHCIOpOAa, HaOIIOIeHNE
B3aMMOJCUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
NpeKpalieHus TopeHus (moxapa), O3HAKOMJIEHME ¢ oOpa3laMH OKCHIIOB U
OMHMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHWE, PACIO3HABAHUE M H3yUEHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojaencTBue Bojoponaa ¢ okcuaoM meau (II)
(BO3MOKHO HCITIOJIb30BAHUE BUIECOMATEPUAJIOB), HAOMIOACHUE O0pa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOU
MacCOBOM AOJIEd pacTBOPEHHOTO BEWIECTBA, B3aMMOJECHCTBUE BOAbI C METAIIAMU
(HaTpyeM ©  KajibllueM) (BO3MOXKHO HCHOJIb30BAHHE BHJIEOMATEPHUANIOB),



UCCIIeIOBaHME O0O0pa3lloB HEOPraHMYECKHX BEIIECTB pPAa3IMYHBIX KJIAcCOB,
HaOJIIOICHNE W3MEHEHHUSI OKPACKH MHIAMKATOPOB B PACTBOPAX KHCJIOT M IIEJIOYCH,
uzydeHue B3zaumopeictBusa okcuga meau (II) ¢ pacTBOpoM CEpHOM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEakUWil HEUTpaIM3alHM, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOTO METAJla JPYTMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4 N0 TeMme «BaxkHenmme Kiaaccbl HEOPraHUYECKUX
COEUHEHUID.

IHepuoauueckuii 3axkoH u Ilepuoanueckasi cucreMa XUMHYECKHX
iemeHToB JI. U. MenageneeBa. CtpoeHne aroMoB. XUMHYECKAs] CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA XUMUYECKHX dJeMeHTOB. [loHsTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEepHbIE OKCUIbI
Y TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoauueckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
HU. MengeneeBa. KopoTkomepuonHas W JAIUHHONEpHOAHas  (QOpMBI
[Tepronnueckoit cucrembl xumuueckux aemMeHToB J[. . Menneneesa. Ilepuoas
u rpynnbl. Ou3nyecKuil CMBICH MOPSAAKOBOIO HOMEpPA, HOMEpPOB IEpUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atromoB. CocTaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JIOYeK aTOMOB TMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuognueckon cucremnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepunogunueckoii cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUS pPAaJANyca aTOMOB XHMHYECKHUX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOVCTB IO IPYIIIAM U IIEPHUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoi CUCTEMbl XUMHUECKUX
DJIEMEHTOB JUIA Pa3BUTUA Haykh W mnpaktuku. [[. V. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBSA3b.
DNEKTPOOTPUIIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponecchl OKUCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHre oOpa3loB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aWMOJACHCTBHE
TUIPOKCUAA LIMHKA C PAacTBOPAMHM KHUCIOT W WIEIOYEH, MPOBEACHUE OIBITOB,
WUIIOCTPUPYIOLIMX ~ MPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peakiuy pazioKeHHsl, COSTUHEHU).

Mescnpeomemmnbnie ceasu



Peanmu3anus MexXnpeIMETHBIX CBSi3ed NpPU WM3YYEHMUM XHMHHM B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCMOJIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAYUHBIX
NOHATUH, TaK U MOHATUH, SBISIOIINUXCSA CUCTEMHBIMU JUISI OTAENIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO011e ecTeCTBEHHO--HayuUHbIE TMOHSTHS: HAay4yHbIN (akT, rUnores3a, Teopus,
3aKOH, aHalM3, CHHTE3, Kilaccu(ukanums, TMepuoIuIHOCTh, HAOII0ICHHE,
DKCHEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
M30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHME BEILECTBA, I'a3, (pU3MyYecKue BETUUYUHBI, €IHUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE€37bl, COITHIIE.

buonorus: ¢orocunTes, qpixanue, 6uocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE NCKOMAEMBbIE, TOTLIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKIHus

[lepnognueckuit 3axoH. Ilepuoauyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUAYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUONOB, Kaius, KalblUusi M HX
COCIMHEHUH B COOTBETCTBUHM C TMOJIO)KEHUEM 3JeMEHTOB B llepuoamueckoit
CHUCTEME U CTPOCHHMEM UX aTOMOB.

CrpoeHre BemecTBa: BHIBl XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUMA KPUCTAIUIMYECKOW PEIETKU U
BHUJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHMYECKHX BEIIECTB. XHUMHUECKHE
CBOMCTBA BELIECTB, OTHOCSIIMXCS K Pa3IM4HBIM KJIACCAM HEOPraHWYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMAYeCKUX peakivii Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo
U3MEHEHUIO CTETEeHEW OKHCIECHUS XUMUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YPaBHEHMUS.

[TonsiTue 0 CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [loHATHe O TOMOreHHBIX U TeTePOTCHHBIX
peakuusx. [lonstue o xaramuse. [lonstue o xumuueckoM paBHoBecuu. PakTopHl,
BIIMAIOIIME HA CKOPOCTh XUMHUYECKOW pEAKUMH M TMOJIOKEHUE XHUMHYECKOIO
PaBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEaKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOM  PEAKLIHH. CocraBnenue YpaBHEHUMN



OKHCJIUTEJIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUUM C  HCHOJIB30BAHMEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MexXxaHu3M OHUCCOLMAIMU BEIIECTB C Pa3IMYHBIMH BUIAMU
XUMHU4eCcKO# cBsi3u. CteneHb auccounanuu. CUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakinu nonHoro oOMeHa. Y cia0BUs NPOTEKaHUSI peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHUCIOT,
OCHOBAaHMM M COJIE B CBETE MNPEACTaBICHUNA 00 AICKTPOTUTHYECKON
nuccounanuu. KauectBeHHble peakuin Ha HOHBL. [IoHATHE O TMapOIU3E CONEil.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEIMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadura W ammasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEaKIUuu
OT BO3JCUCTBUSl PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE BIEKTPONPOBOIHOCTU
pacTBOpPOB BEWUIECTB, IIPOLECCA AUCCOLMALMMA KHCIOT, WIEJI0YEed M COJIEH
(BO3MOXXHO  HCHOJB30BAHME BHUJEO MAaTEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOMIMX ~ MPHU3HAKA  MPOTEKaHWA  peakuMid HOHHOrO  OOMeHa
(oOpazoBaHue ocajka, BbIJCICHUE Ta3za, o0O0pa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOLIMX ~ MPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peaklMH pas3lIoKEHUs, COEIMHEHNs), PACIO3HABAaHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOLIBIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHE
HKCHEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJuibl 4 X cOeIMHEHUS

OOmast xapaktepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3nuecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TalloT€HOB. XMUMHYECKHE CBOWCTBA HAa NpPUMEpPE  XJopa
(B3aMMOJEHCTBUE C METa/llaMU, HEMEeTallaMH, MIeao4amMu). XJIOPOBOAOPO/I.
ConsiHast KuCIOTa, XMMUYECKHE CBOMCTBA, IMOJYyYEHHUE, NpUMEHEHHe. [lelicTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHu3M YeloBeKa. BaxHeumme XJIopuabl U UX
HAaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepucTuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (U3MYECKHue CBOMCTBA
MIPOCTBHIX BEILIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOIU(GUKAIIUU KUCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOAOPO, CTpoeHUe, PU3NYECKue U
XUMUYECKHE CBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnass kuciora, @uU3MyeckMe M XUMHUYECKHE CBOWCTBa (00IIME Kak
NpEACTaBUTENS Kjacca KHUCJIOT U crnenuduyeckue). XUMHUYECKUE PEaKIUu,
JeXaliue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJMYy4YeHUsI CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUcIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl PEAKIUS Ha



cynbdar-uoH. Haxoxxaenue cepbl U €€ cCOeIMHEHUH B Mpupoje. XUMHYECKOE
3arpsi3HEHUE OKPYXAloIel cpelnbl COeNWHEHUSIMU cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIOCOOBI €r0 MPEA0TBPAIICHUS.

OO6mast xapakrepuctuka 37JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHUS. A30T, pacHpOCTpaHEHHE B MPHUPO/IE,
dusnyeckue u xuMudeckue cBoiictsa. KpyroBopot asora B mpupoae. AMMuUak, ero
buznyecKkrue U XMMHUYECKHEe CBOMCTBA, OJMyyeHue U npuMenenue. Conu aMMOHus,
ux GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (PU3NYECKUe M XUMUYECKUE
CBOMCTBa (OOIIME KaK TPEACTaBUTENA Kjacca KHUCIOT U crenuduyeckue).
Hcnonp30BaHue HUTPATOB M COJEM aMMOHHSA B KaueCTBE MHUHEPAIbHBIX
ynoOpeHuil. XuMHU4YeCKoe 3arps3HEHNE OKPYIKAOIIECH CPElbl COSTMHCHISIMU a30Ta
(KUCTIOTHBIE JTOXAM, 3arpsi3HEHHE BO3AyXa, IMOYBbI U BOJOEMOB). Docdop,
ajutoTponHbie Moaudukanuu ¢docdopa, puznuecKkne M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kucnora, GU3NIECKUe U XUMHUIECKHUE CBONCTBA,
nonyuenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPAIBHBIX yI00pEHUIA.

OOmast xapakTepucTuka 31eMeHTOB [VA-rpynmbl. OcoO€HHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJEpoJ,  aUIOTPOIHbIE
MOAU(UKALIMKM, PACOPOCTpaHEHUE B TpPHUPOAE, (PU3NYECKHE U XUMHUYECKUE
cBoricTtBa. Ancopbuus. Kpyrosopot yraepona B mpuponae. OKCUIBI yIiiepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACMCTBHE Ha JKUBBIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIOM
yraepona (IV), rumoreza rnoGanbHOr0 NOTEIUIEHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas kuciaoTa u €€ coiu, uX (PU3nYecKue U XMMUYECKHUEe CBOMCTBA,
nojsyuyeHue W npumeHeHwe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3MUCTBE.

[lepBoHavasIbHbBIE MTOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIMLEPUH, YKCYCHAs! KUCIIO0TA).
[IpuposnHble HMCTOYHUKH YTIAEBOAOPOAOB (yrojib, MPUPOIHBIMN Tra3, HEPTH),
OPOAYKTHI WX mepepaboTku (O€H3MH), UX pojib B OBITY W MPOMBIILICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaAX, OeJIKax, YriieBoJax — U UX
poiii B OKM3HM 4elloBeKa. MarepuaibHOE€ €AMHCTBO OpPraHWYecKUxX M
HEOPTaHUYECKUX COCAMHEHUN.

Kpemuuii, ero ¢Qusuueckue u XUMHUYECKHE CBOWCTBA, TMOJIYyYEHUE H
npumeHenue. CoeauHeHUs KpemMHUsi B npupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucnore. CUIMKAThl, UX UCMIOJIb30BAHHUE B
ObITYy, B IPOMBILIUICHHOCTU. BakHeillline cTpouTeNbHbIE MaTepualbl: KepaMHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobdaembr 6e30macHOro MCIOJIb30BaAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHUe 00pa3O0B HEOPTAHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIOTHI,
MPOBE/ICHNE KAYECTBEHHBIX PEaKlMi Ha XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTpaKAMOIKMEe (PU3NUECKHE W XHUMHYECKHE CBONCTBA
TaJIOr€HOB M HX COEIMHEHHH (BO3MOXXHO HMCHOJIb30BAHHE BUIECOMATEPUAIIOB),
O3HAKOMJIEHWE ¢ o0pa3uaMud XJOpUIOB (TaJIOTEHHUIOB), O3HAKOMJIEHHE C
oOpasmiamMu  ceppl U €€  COCIMHEHUSIMU  (BO3MOXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOMIOZICHUE TIpoliecca OOYriIMBaHUs caxapa Ioj JAeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCIOTBI, M3YY€HUE XHMHYECKHX CBOMCTB
pa30aBIeHHOI CEpHOI KUCIOTHI, TPOBEICHNE KAYECTBEHHON PEaKkIMi Ha CyIb(aT-
MOH W HAOJI0JeHHWEe NpHU3HaKa e€ MPOTeKaHUs, O3HAKOMIIEHHWE C (U3UYECKUMU
cBOMcTBaMHM a3oTa, (ochopa M uX coeauHEHUN (BO3MOKHO HCIOIB30BAHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX B (HochopHBIX yaoOpeHui, moaydeHue,
coOupaHue, pacrlo3HaBaHHE M M3YyYEHUE CBOMCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U PocdaT-uoH U M3ydeHHE NMPHU3HAKOB
UX IPOTEKAHHUsI, B3AUMO/ICMCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE MoOJEeNen
KPUCTAIUIMUECKUX pelETOK anmasa, rpadura, (QymnepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOrasa, MojlyueHue, coOMpaHue, pacrlo3HaBaHUE U M3yYEHUE
CBOMCTB YIJIEKUCIIOTO ras3a, MpOBEJICHUE KaueCTBEHHBIX peakiuil Ha KapOoHAT U
CUJIMKaT-UOHbl W H3YyYEHUE I[IPU3HAKOB HX MPOTEKaHUs, O3HAKOMIICHHE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxxHenme HEMETAIUTbl U UX COCTUHEHUSIY.

MeTaJuibl 4 X COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepmommueckor cucreMe XuUMUYECKUX 3ieMmeHToB [[. U
MenpaeneeBa u ctpoeHus atomoB. CTpoeHne MeTayuioB. MeTtaiuyeckas CBA3b U
METAJIMYECKas: ~ KpUCTaJUIMUecKass  pemeTka.  DIEKTPOXUMUYECKUU  psif
HaIpsHKeHUH MeTaioB. OU3nyecKkrue U XMMUYECKHe CBOWCTBa MeTaiioB. O0iue
crocoObl Mody4yeHus: MeTamioB. [loHsATHE O KOppO3UM METaIOB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppos3uu. CmaBbl (CTanb, YyTyH, TIOPATIOMUHHMN,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBITINICHHOCTH.

[Ilenouynble MeTambl: ONOXKeHUE B [leprnonnueckoil cUCTEME XMMHUUYECKUX
sanementoB JI. M. MenpaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXKJIECHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTtpus U Kamus). OKcuabl u



TUJIPOKCUIBI HAaTpusi W Kamus. lIpuMeHeHue MmEenoYHbIX METALUIOB M UX
COCIMHEHUU.

[Ilenoyno3emenbHblE METaUIbl MAarHMd W KaJbLWW: TIOJOKEHUE B
[Tepuognueckon cucreMe xumudeckux snemeHToB Jl. M. MenpaeneeBa, crpoeHue
MX aTOMOB, HaXO0KJIeHHE B Ipupoe. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelive coelUHEHUS Kaiblus (OKCUJA, TUIPOKCUI, COJIM).
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AJFOMUHHUIN: TI0JI0)KEeHUE B [leproandeckoi cucTeMe XuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE atoma, HaXOXIACHUE B Ipupone. PU3UUECKUe U
XUMHUYECKUE CBOMCTBA allOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Kenezo: nonoxenne B [lepuoanueckor cucteMe XUuMHUYECKUX IIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAaXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA xkene3a. Okcuibl, rTuApokcuabl U conu xenesa (1) u xxenesa
(IIT), ux cocra, CBOICTBA U MOTYyUYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opa3laMu METalIOB U CIUIAaBOB, WX (HU3UYECKUMU
CBOMCTBaMM, M3y4Y€HHE  PE3yJbTaTOB KOPPO3HMH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEpPHANOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA
KaJIbLIUSl W HATpus C BOJOM (BO3MOXKHO HCMOJb30BAHUE BHUACOMATEPHUATIOB),
VCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, ITPOLECCAa TOPECHUS XKeje3a B KUCIOPOAE
(BO3MOXHO  HCIOJB30BAHME  BHUJAEOMATEPHUATIOB), MPU3HAKOB  MPOTEKaAHUS
KAUYECTBECHHBIX PEAKIMI HAa MOHBI: MarHus, KajbLMs, AJIFOMUHUS, LUHKA, KEJe3a
(IT) u xxeneza (I11), meau (11), HabnrOEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MOHAaMU HATpus, KaJlus U Kaublusig (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIIeI0BaHNe aM(pOTEPHBIX CBOWCTB THIPOKCHUIA ATFOMUHUS
Y TUAPOKCUJIA IMHKA, PEICHNUE SKCIIEPUMEHTAIBHBIX 3aJa4 10 TeMe «Baxunenmue
METAJJIbl U KX COCIUHEHHUS.

XHMHUS M OKpY:Kalolas cpeaa

BemecTtBa m Marepuanbl B IOBCEIHEBHOW JKM3HU YEJIOBEKa. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momons mpu
XUMHYECKUX 0KOTrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpYyXaroleld cpeabl (mpeneiabHas AOMyCTUMas
KOHIIeHTpanus BeilecTs, aanee — [1/IK). Ponb xuMun B pelieHnH 3K0JI0THYECKUX
npooIieM.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpaslioB MaTepualioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbBIE
MaTepualbl).

Mescnpeomemmnuie ceasu



Peanuzanusi MeXmpenIMETHBIX CBsI3ed NMpU HM3yYEeHUM XUMHUH B 9 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHHE Kak OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUH, TaK W TOHSATHH, SBISIOMUXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHHTE3, KiIaccupuKaluusg, NEePUOAUYHOCTb, HAOIIOIEHUE,
HKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MaPHUKOBBIN
s peKT, TeXHOIOTUSI, MAaTEPHAIIBI.

duszuka: Marepusi, aTroMm, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIU]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUN 3apsii, MPOBOIHUKH,
MOJyIPOBOJIHUKY, AUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeEl0, OO0bEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIUYECKas
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, C€AMHUIIBI W3MEPEHHUsS, KOCMHYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMa, MUHEPATHHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE MOPOJBI,
MIOJIC3HBIE HCKOTIaeMbI€, TOTUTUBO, BOJTHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETo
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOY4YeHHMs] XMUMHH B €IMHCTBE Y4YEOHOH HU
BOCITUTATEIbHOM JEATENBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATBIMUA B
oOlIecTBe MpaBUIaMUM M HOPMamMHM IIOBEJIEHUS W CHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLMATIM3ALMU 00yUaIOIIUXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IO3UTHBHBIX IIEHHOCTHBIX OPHUEHTAlUd W
pacUIMpPEHKE OIIbITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
M Hay4YHOMY HAcCJeIHI0, NMOHMMaHUs 3HAYEHHUS XHMHUYECKOW HAayKH B >KU3HU
COBPEMEHHOT0 OOIIECTBAa, CIOCOOHOCTH BJAAETh OCTOBEPHOW HMH(OpMaluei o
IIEPENOBBIX JOCTH)KCHMSX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XWUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS. O COLMAJIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOHM,  y4eOHO-HMCCIIEN0BaTENbCKOW, TBOPUECKOM W JApPYyrux  BUAAX
JeSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpPH
BBIMIOJTHEHUHM Y4€OHBIX, TO3HABATENbHBIX 3a7a4, BBINOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINOMOIIM B IIPOLIECCE D3TOM y4yeOHOW JEATEeIbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE TMOBEJECHWE M MOCTYIKH CBOMX TOBApUIIEH C MO3ULUHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33PEHYECKNE MPEACTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTaBISAIOIINE
OCHOBY ISl IOHUMAaHMs CYIIHOCTH Hay4YHON KapTHUHBI MHUpa, IpeacTaBiIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPHUPOJIbI, B3aUMOCBA3SX YEJIOBEKAa C
IIPUPOIAHOU CPENOH, O POJIM XMMHUU B ITIO3HAHMM ITHUX 3aKOHOMEPHOCTE;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOJUMbIE Il OOBSCHEHHUS HaOMIOJAaeMbIX MPOLECCOB U SIBICHMI,
MO3HABATENbHON, MHPOPMAIMOHHON W YHUTATENbCKOH KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATypOil, JOCTYMHBIMU TEXHUYECKUMH CPEACTBAMH HH(OPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyUYEHHUI0 U TO3HAHHIO, JTI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, TMPOEKTHOM UM  HUCCIEeJA0BATEIbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHSA OOy4YeHHUsS B
JIaIbHEHIIIEM;

4) popMupoBaHMs KYJbTYPHI 310POBbSI:

OCO3HAHHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbIM 00pa3 »KW3HH, OCO3HAHUE MOCIEICTBHU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aIKOrojsi, HAPKOTUKOB, KypEeHHUS ),
HEOOXOMMMOCTH COOJNIO/IEHNUsT TIpaBWUJ O€30MAaCHOCTH TpU  OOpaIieHuu ¢
XUMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEPEC K MPaKTUUYECKOMY U3yUEHHUIO Tpodeccuil u TpyJia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TIPUMEHEHHUS MPEAMETHBIX 3HAHUW N0 XHMHH, OCO3HAHHBIM BBHIOOD
WHIMBUIYaIbHON TPACKTOPUH MPOJOIKEHHUS 00pa30BaHusl C yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHON AeTEIbHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHH,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMA:

HKOJIOTHYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nYeCKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOIOECHUS
paBuJ O€30MaCHOTO MOBEICHUS MpU padoTe ¢ BELUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAKOIIMUX 3J0POBbIO U KU3HU JOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
pemenus 3a1a4, CBA3aHHbBIX C OKPYKaIOLEH IPUPOIHON CPENOU, JIs ITOBBILICHNUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJ00aIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEeM M MyTed MX PEUICHHUs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBILLICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAIILHOW MPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOPbIe
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeJAMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABIECHUE O IEIOCTHOU



HAay4YHOU KapTUHE MUPA, U YHUBEPCAJIbHbIEC YUeOHbIE NeCTBUS (I103HABATEIIbHbIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecnednBaloT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3oBble Jiornyeckue aeiicTBUA:

YMEHHUSI HCNOJIb30BaTh MNPUEMBI JIOTHYECKOTO MBIIUIEHUS MPU OCBOCHUU
3HAHUN: PACKPbIBATh CMBIC] XUMUUYECKUX TMOHATHM (BBIJCIATH MX XapaKTEPHBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/EIbHBIX (PAaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH 11 KIACCH(PUKAINK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUM,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIYy OOBEKTaMH H3yYCHWSI,
CTPOUTH JIOTMUECKHE PACCYXKJICHHS (MHIYKTHBHBIE, JEYKTUBHBIC, TI0 aHAJIOTHH),
JIeJaTh BBIBOIBI M 3aKJIIOUYCHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCE IMO3HAHUS TOHATUS (MPEIMETHbIE U
METanpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUH 3HAK (CMMBOJ 3JIeMEHTa), XuMudeckas (opMmysa W ypaBHEHHUE
XUMHUYECKOW pEeaKIUi — MPU PelIeHUH Yy4eOHO-TI03HABATEIbHBIX 3aJ1a4, C Y4ETOM
ATUX MOJEIBHBIX NPEACTABICHUN BBISBISATH U XapPAKTEPU30BATH CYIIECTBECHHBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJICTBEHHBIE CBSI3M U
MIPOTHUBOPEYHS B U3yUAEMbIX MPOLIECCAX U ABJICHUSIX.

ba3oBbie ucciaenoBarebCKue JeCTBUA:

YMEHHUE MCIIOJIb30BATh IMOCTABIICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHUSA, & TaKKe B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3bI II0
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

NMPUOOpPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3allMd W IPOBEIACHUIO
YYEHUYECKUX JKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €T0 PEe3ynbTar, (OpMYIUPOBaTh 000OIICHHS 1
BBIBOJIBI 110 PE3YJIbTATAM ITPOBEAEHHOIO OIBITA, UCCIEAOBAHUS, COCTABIIATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BHIOWpATh, aHAMM3UPOBATh M HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, TIOJyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHBIC
nocodbusi, pecypcbl MHTepHeTa), KpPUTHYECKH OIEHUBATh IPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYI0 HH(POPMAIIHIO;



yMEHUE TMPUMEHSATH Pa3IUYHbIE METOJbI W 3alPOCHI MPH MOWUCKE W OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JIAHHBIX, HEOOXOIWMBIX JJIS BBITIOJHEHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 ONMPENCIEHHOTO THITA, TPUOOPETEHUE OMBITA B
00JIaCTH  MCHOJIb30BaHUSI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHA,
OBJIQJICHUE KYJIbTYpOH aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAILHYIO (JOpMY MpEACTaBICHUS HHPOPMAIINH 1
WUTIOCTPUPOBATh pEIIaeMble 3a7a4ll HECIOXHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu opmamMu rpaduku U UX KOMOWHAIUSIMU,

YMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpolecce Y4YeOHOU U
UCCJIeI0BATENLCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HA COCTOSIHUE OKPY>KAIOLIEH MPUPOIHON
CpEIIbI.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiiCTBHA:

yMEHHUsI 3aJlaBaTh BOINPOCHI (B Xojie nauanora W (WiM) IUCKYCCHH) IO
CylecTBy  oOcyXnaemMoil  TeMbl, (OPMYyJIHUpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCUTEJILHO BBITIOJTHEHUS MTPEIJIOKCHHON 3a/1a4H;

YMEHUSI  TPENCTaBIsATh  TOJYYCHHBIC  pe3yJabTaThl  IO3HABATEIILHOU
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJiaTh MpPEe3EHTAIHUI0
pEe3yIbTAaTOB BBHINOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIIECIOBAHNIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);

yMeHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABATENIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX TMPOOJeM Ha OCHOBE yuéra OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuuid (00CcyxaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOpJIUHALUSA
COBMECTHBIX JCHCTBHI, OINpeAeNieHue KpUTEPHEB IO OICHKE KadyecTBa
BBITIOJITHEHHOUW PaOOThI U JPYTHE).

PerynasiTuBHbIE YHHMBepCcAJbHbIE Yy4eOHbIe 1eHCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LN JACSITeNbHOCTH, IUIAaHUPOBATH,
OCYIIECTBISATh, KOHTPOJIMPOBATh U MPU HEOOXOMAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanbosee 3(pEeKTUBHBIE CIIOCOOBI PEIIeHUsT YUeOHbIX U
MO3HABATENIbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTAaBISITh WM KOPPEKTHPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUM 33JaHUM C YYETOM
MOJIyYeHHUs] HOBBIX 3HAHUUA 00 M3y4aeMbIX OOBEKTAaX — BEIECTBAX U PEAKIMSIX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOI'O pE3yJibTaTa 3asBICHHOMN €W, yMEHHE
WCITIOJIB30BATh U aHATM3UPOBATH KOHTEKCTHI, IPEIaraeMbIe B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aTE€IbHOTO
COJICp)KaHMsI, YCTAaHOBJEHHOIO JIaHHOW QeaepanpbHON pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlONIMMUCS HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUM, crnenupuyYecKkne s TpeaMeTHON oOnactu  «XuMus», BUIBI
JEATEIbHOCTH IO  IOJYYEHUIO HOBOIO  3HaHWS, €ro HWHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHECHUIO B PA3IMYHbBIX YYCOHBIX U HOBBIX CUTYAITUsX.

K koHIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSI YMEHUIA:

e PACKPBIBaTh CMBICJI OCHOBHBIX XMMHYECKUX ITOHATHH: aTOM, MOJIEKYJa,
XMMHUYECKUN DJIEMEHT, MPOCTOE BEIMIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTAa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJb, DJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XMMHYECKasi PeaKius, KIacCH(PUKAIUS PEaKIHil: peaxKiuu
COCAUHEHHUs, PEAKUMU PA3JIOKEHUs, pEaKUUyd 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U SHJIOTEPMHUUECKUE PEaAKIINH, TeII0BOM 3PeKT peakuu,
SIPO aToMa, JJIEKTPOHHBIA CIIOM aroMa, aTOMHas OpOWTalb, PaJNYC
aTOMa, XMMHUYECKasl CBs3b, MOJISIPHAS M HENOJIPHAs KOBAJCHTHAs CBS3b,
VOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas JOJs BELIECTBA
(MpoueHTHasE KOHLIEHTpaIusi) B pacTBOPE;

e WUUTKOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XWMHUYECKUX IOHATHM U
MIPUMEHATH 3TU MOHITUA NPU OMUCAHUU BELIECTB U UX MTPEBPALICHNUN;

e ICTIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY JIJISI COCTABJICHUS (DOPMYJT BEIIECTB
Y YPAaBHECHUM XUMHYECKUX PEAKIUN;

e OTIPE/ICNIATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COEIMHEHMSIX,
CTENEHb  OKHCIIEHHUS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONMPEACIEHHOMY KIIACCY COEAMHEHUHW 10
dbopmynam, BHUJ XUMHUYECKOH CBs3M (KOBAJICHTHAass W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSX;

epackpeiBaTh cMbIch Ilepuommueckoro 3akona J[. WM. Menngeneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MoJioxkeHus B llepunomuyeckoil cucreme,
3aKOHOB COXPAaHEHWs MAacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHUS, 3aKOHAa ABOTraapo;

e ONIMCHIBATh M XapakTepuszoBaTh TabmuuHyto ¢opmy Ilepuoanyeckon
CHCTEMBl XHMHUYECKHUX DJIEMEHTOB: pa3iIv4aTh TMOHATHS «IJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounad noarpynna (b-rpynmna)», maneie u
OOJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUs, KOTOpbIE€ HMMEIOTCS B
tabnuue «llepuognueckass cucrema xumuueckux saementoB [ U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMUYECKHUX IJIEMEHTOB (COCTaB U 3apsij s/pa, 00IIee YICIO dIEKTPOHOB
U pacTpeeieHUE UX IO JIEKTPOHHBIM CIIOSIM);

e KJTACCU(UITUPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHWMYECKHE BEIECTBA,
XUMHUYECKUE peakuuu (10 YUCIy UM COCTaBy YYAacCTBYIOUIUX B pPEAKIUU
BEIIIECTB, 10 TETUIOBOMY (D PEKTY);

e XapaKTEepPU30BaTh (OMUCHIBATh) OOIMME XMMHYECKHE CBOWCTBA BEIIECTB
pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIINIA;

e IPOTHO3UPOBATHh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT HUX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUUYECKHX [MpEBpalIeHUl B
pPa3TUYHBIX YCIOBUSX;

e BBIYMCIISITh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »3JeMeHTa Mo (opmylie COoeAUHEHUS,
MacCOBYIO [IOJIO0 BEIlleCTBA B pacTBOpE, NPOBOAUTH pPacyEThbl IO
YPaBHEHUIO XUMUYECKOHN PEaKINH;

e MPUMEHSTh OCHOBHBIE OTIEPAIIMUA MBICTUTEILHON JEATEIbHOCTH — aHAJN3 U
CUHTE3, CpaBHEHHE, OOOOIIEHWE, CHCTeMAaTH3allUui0, KIaCCHU(PUKAIIHIO,
BBISIBJICHUE MPUYUHHO--CJIEACTBEHHBIX CBS3€H — JJIsl M3Y4YEHHUs CBOICTB
BEIIECTB M XHUMHYECKUX pEaKIUh, EeCTECTBEHHO-HAyYHbIE METO/Ibl
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJEIMPOBAHUE, SKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

e CJICJIOBATh MPaBHUJIaM IOJIb30BAHUS XMMHUYECKOUN MOCYI0ON U JTaOOpaTOPHBIM
o0opynoBaHMEM, a TakXKe IMpaBUjiaM oOOpalleHusi C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIUSIMU IO BBINOJHEHUIO J1A0OPATOPHBIX
XUMUYECKAX ONBITOB TIO TIONYYCHHIO W COOMPAHUIO Ta3000pa3HbIX
BellleCTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
OIPEIEIEHHON MAaCCOBOU JIOJIEW PACTBOPEHHOIO BEIECTBA, TJIAHUPOBATH
U TIPOBOJIUTHh XUMUYECKHUE SKCIEPUMEHTHI 1O PACIO3HABAHUIO PACTBOPOB
MIEJIOYEH W KHUCJIOT C MOMOIIbI0 MHAMKATOPOB (MakMyc, (eHondranenH,
METWJIOPaHXK U APYrue).

K xonIy oOydenus B 9 kj1acce npeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSI YMEHUIA:

e PACKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX TMOHATUN: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WMOH, KaTHOH, aHWOH, MPOCTOE BEILECTBO,
CJI0KHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKiusi, XUMUYECKasl CBsI3b, TEIJIOBOUN 3 deKT
peakuuu, MOJib, MOJSIpHBIH  00BEM,  pacTBOp,  DJIEKTPOIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHUECKAsT HUCCOIMAIUs, PEaKIMd HOHHOTO
oOMeHa, KaTaiM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble U



HeoOpaTUMble PEAKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPEAKIIHH,
OKHCJIUTENIb,  BOCCTAHOBUTEJb,  OKHCIEHHME UM  BOCCTAHOBJICHHE,
aIoTpomnus, aM(pOTEepHOCTh, XUMHUYECKasA CBS3b (KOBAJICHTHAsi, MOHHAS,
MeTajuInyecKas), KpHUCTAUIMYecKas pemeTka, KOppo3us METaIOB,
CIJIaBbl, CKOpPOCTh XUMHUYECKON pEaKUHUH, TMPEIeIbHO JOMYyCTHMAas
xoHuentpaus [1/IK Bemecrsa;

e WUUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHMMHMYECKHUX IOHATHUM U
MPUMEHSTh 3TU TIOHATHUA MPU ONMKMCAHUM BEIIECTB U UX MPEBPALLICHUI;

e ICTIOJIB30BAaTh XUMUYECKYI0 CUMBOJIUKY JJII COCTABJICHUS (POPMYJT BEIIECTB
Y YPABHCHUM XUMHUYECKUX PEAKIUN;

e ONIPENEIATh BAJICHTHOCTDh U CTENEHb OKUCJIEHUS XMMUYECKUX DJIEMEHTOB B
COCAUHEHUAX PA3JIUYHOTO COCTABA, IIPUHAMIEKHOCTH BELIECTB K
onpeneaéHHOMY KJacCy COEIMHEHHH 1o (opmylaMm, BUJ XUMUYECKON
CBA3U (KOBaJeHTHasi, MOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHMSIX, 3apsi/l MOHA M0 XUMHUYECKON (Qopmysie, XapakTep cpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAVUHEHUN, TUI KPUCTAIIINYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

epackpeiBaTh cMbIca [lepuommueckoro 3akona [[. M. MenngeneeBa wu
JEMOHCTPUPOBATh €0 IOHHMAaHUE: OINHUCHhIBAaTh W XapaKTEPU30BAThH
Tabnuunyto Gopmy lleproanueckoil cuCTEMBl XMMHUYECKHX SJIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymnmna (A-rpynma)» U «mo0ovHas
noarpynna (b-rpynmna)», manbie U OojblIMEe MNEPUOAbl, COOTHOCUTH
0003HAaUEHHUs, KOTOpbIE MMEIOTCS B MEPUOJAMYECKON Tabnuie, ¢
YUCJIOBBIMU  XapPAKTEPUCTHUKAMH  CTPOEHHUS  aTOMOB  XMUMHUYECKHUX
AJIIEMEHTOB (COCTaB H 3apsii sAapa, oOOIee YHCIO JJIEKTPOHOB U
pacmpejieieHue HMX IO DJIEKTPOHHBIM CIOsIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB DJIEMEHTOB U UX COEIMHEHUN B
npeaenax MajiblX NEPUOJOB U TIABHBIX MOATPYIIl ¢ YYETOM CTPOCHHUS UX
aTOMOB;

e KJIacCCU(ULIMPOBATh XMMUYECKUE 3JIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA,
XUMUYECKHE peakuud (10 YHUCIy U COCTaBY YYAcCTBYIOLIUMX B pPEAKLIUU
BEILECTB, MO TEIJIOBOMY 3(P(HEKTy, 0 WU3MEHEHHUIO CTENEeHEW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

 XapaKTepu30BaTh (OMUCHIBATH) OOIIME M CHEUU(DUUECKUE XUMUYECKHUE
CBOMCTBA IIPOCTBIX M CJOKHBIX BEIIECTB, NOATBEPXKAAs OIMCAHUE
pUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKLINN;

e COCTABJISITh YPABHEHHUS JIEKTPOJUTHUECKON JUCCOLMALIMM KUCIIOT, IeJI0Yen
U COJIeH, OJIHBIE U COKpAUIEHHbIE YPaBHEHHs peakluii HOHHOTO OOMeHa,



yYpaBHEHUSI PEAKIHM, TOATBEPKIAIONINX CYIIECTBOBAHUE TEHETUYECKOU
CBSI3U MEXKIY BEIECTBAMH PA3IMYHBIX KIIACCOB,;

e PAaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIIUN
MIOCPEICTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca STUX PeaKIui;

o IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOXKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

¢ BBIYHUCIIATh OTHOCUTENBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIFO XHMHYECKOTO JJIeMeHTa 1o QopMmyse COeTuHEHUS,
MAacCOBYIO JIOJIIO BEIIECTBA B pPacTBOpe, MPOBOAWTH pPacdEThl TIO
YPaBHEHUIO XUMUYECKON PEaKIUH;

e COOMTIOAATH TIPaBUJIa TIOJIB30BAHUSI XUMUYECKON MOCY/ION U JTaOOpaTOPHBIM
o0opymoBaHHMEM, a Takke IMpaBuia oOpalieHusi C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIMSAMH II0 BBINIOJHEHHIO Jab0paTOPHBIX
XUMUYECKAX ONBITOB TIO TIONYYCHHIO W COOMPAHUIO Ta3000pa3HBbIX
BEILIECTB (AaMMHAKa U YTJIEKUCIIOTO ra3a);

e MPOBOJNTH PEAKIINH, TMOATBEPIKIAIOIINE KAYECTBEHHBIN COCTaB Pa3IMYHBIX
BEIIECTB: PACMO3HABaTh OMBITHBIM MYTEM XJOPUA-, OPOMHI-, HOAMI-,
kapOoHat-, docdar-, cunukar-, cyiabdar-, THUIPOKCHI-UOHBI, KATHOHBI
aMMOHHSI M HMOHBI W3YYCHHBIX METAJJIOB, MPHUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPTAaHUYECKUX BEIICCTB;

o IPUMEHATH OCHOBHBIC OTICPAIMU MBICIUTEIHLHON NEATEeIHbHOCTH — aHaAJIHN3 U
CHUHTE3, CpaBHEHHE, O0000IIeHHWe, CHCTeMAaTH3allil0,  BBISBICHHE
IPUYUHHO-CJICICTBEHHBIX CBS3€H — JJII U3YYCHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIid, €CTeCTBEHHO-HAYYHbIE METOJIbl TIO3HAHUS —
HAOIOICHNE, W3MEpPEHHe, MOJCIUPOBAHNE, IKCICPUMEHT (peajbHbIA M
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC

n/n

HaunmenoBanue
pa3nesioB U TeM
MPOrpaMMbI

KoanuyecTBo 4acoB

Bcero
padoTsI

KonTposabHbie

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(uudgposbie)

oOpa3oBaTe/ibHbIE

pecypcbl

Buabi
AeSITeJIbHOCTH
00y4arouuxcs ¢
yueToM padouei
NPOrpaMMmblI
BOCIIMTAHMS

Paszgea 1. [lepBoHayaibHbIe XMMHUYECKHE TOHATHUSA

1.1

BemectBa u
XUMHUNYCCKUC
peakuu

15 1

bubnunorexa [IOK

https://m.edsoo.ru/7f41837¢

Pa3BuBaromuie
y4eOHbIe CUTYaIH
Tu1s1 hOPMHUPOBAHUS
MHUPOBO33PEHYECKUX
MPEJCTaBICHUMN O
BEILIECTBE U
XHUMHUYECKOU
peakuuu,
COOTBETCTBYIOIINX
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAYKH U
COCTaBIISIOIINX
OCHOBY IS
MTOHUMaHUS
CYIIHOCTH HAay4YHOU
KapTUHBI MUpA.
[IpoekTs! miis
pa3BUTHS UHTEpECa
K OOYYCHHUIO U
MTO3HAHUIO,
J10003HATEIIBLHOCTH,
TOTOBHOCTHU U
CIIOCOOHOCTH K




caM000pa30BaHMIO,
MIPOEKTHOU U
HICCJIEI0BATEIbLCKOMN
JeATEIbHOCTH, K
OCO3HAHHOMY
BBIOOPY
HaIpPaBJIEHHOCTH U
ypOBHs 00yueHHs B
najpHEeHIeM

1.2

Xumus — BakHAS
o0J1acThb
€CTECTBO3HAHUS U
MPAKTUYECKOU
JIEeITEIBHOCTU
YyelIoBeKa

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

OBpUCTUYECKHE
Oecensl O
[IEHHOCTHOM
OTHOUIIEHUHU K
OTEYECTBEHHOMY
KYJIbTYPHOMY,
HUCTOPUIECKOMY H
HAyYHOMY
HaCIe/IUIO,
MOHUMAaHHUS
3HAYCHUS
XUMHYECKON HAYKH
B )KH3HU
COBPEMEHHOTO
o01iecTBa.
[IpakTukym s
OCO3HAHMS
LHEHHOCTHU
COOJTIOICHUS TTPABUIT
0e30MacHOro
MOBEJICHUS TIPH
pabore ¢
BEIICCTBAMH.

Uroro no pazgeny
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Pa3znen 2. BaxxHeiilue npeacTaBuTeId HEOPraHU4eCKUX BelecTB

Bo3nyx. Kucnopog.

2.1
ITonsaTre 00 okcumax

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

TBopueckue 3amaun,
HaITpaBJICHHBIC HA
dbopmupoBaHHe
CIIOCOOHOCTH
MPUMEHSTH 3HAHUS,
MOJIy4aeMBIE IIpU
U3y4e-HUU XUMUU,
IJid pCUICHUA 3a1a4,
CBSI3aHHBIX C
OKpY>Karolleu npu-
POIHOM cpenoi,
IMOBBIIICHUA YPOBHA
3KOJIOTUYECKOM
KYJIBTYPHI,
OCO3HAHUS
rII00aTBEHOTO
xapakrepa
9KOJOTHUYCCKUX
mpo0JeM U yTe ux
perenus
MOCPEACTBOM
METOAOB XUMHUU.

Bonopoa. I[Tonsitue o
KHUCJIOTaxX U COJISIX

2.2

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

Ponesblie urpsi,
CIoCOOCTBYIOITHE
Pa3BUTHIO
T'OTOBHOCTHU
OIIEHUBAaTh CBOE
IIOBE€ACHUEC N
MOCTYIIKH CBOMX
TOBapULIEH C
MO3ULIAN
HPAaBCTBCHHLIX U




IIPABOBBIX HOPM C
Y4ETOM OCO3HAHUS
MOCJIEICTBUN
MOCTYIIKOB.
[IpakTukym s
MOHUMAHUS
LEHHOCTHU 3JI0POBOTO
u 6e301acHOro
o0Opa3a X13HH,
OTBETCTBEHHOTO
OTHOIICHUS K
COOCTBEHHOMY
buzndeckomy u
MICUXHYECKOMY
3JI0POBBIO

23

Bopa. PacTBopsl.
[TonstHe 00
OCHOBAHUAX

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

[IpoekTsl miis
pa3BUTHUSI HHTEpECca
K [IPaKTUYECKOMY
U3YYEHUIO
npodeccuii u Tpyaa
pa3IUYHOrO poja,
yYBa)XCHHE K TPYLy U
pe3ynbTartam
TPYOBOM
NEeSITEIbHOCTH, B TOM
YHCJIE HA OCHOBE
MPUMEHEHHUS
MPEAMETHBIX 3HAHUU
M0 XUMUH.
[IpakTukym s
dbopMHupOBaHUS
OCO3HAHHUS
LEHHOCTHU
COOJIIOICHHS TTPABUIT




0e301acHoro
IIOBCACHUA HpI/I
pabore ¢
BEILIECTBAMM.

24

OCHOBHEI€E KJIaCCHI
HEOPraHUYeCKuX
COCTUHEHUN

11

bubnunorexa [IOK
https://m.edsoo.ru/7f41837¢

[IpoGnemusbIe 3a1aun
JIIS. OCO3HAHHOTO
BBIOOpA
VHJIUBULYAIBHON
TPaCKTOPUH
MPOIOIKCHHUS
o0pa3zoBaHUs C
Y4ETOM JIMYHOCTHBIX
WHTEPECOB U
CITIOCOOHOCTH K
XHUMHH,
00IIIECTBEHHBIX
WHTEPECOB U
noTpeOHOCTEH.
[IpakTukym s
dbopMupoBaHus
OCO3HaHUS
LIECHHOCTH
COOJTIOICHHSI TIPABHIT
0e301acHOTO
MOBEJICHUS TIPH
pabote ¢
BEIIIECTBAMH

Hroro no pazneny
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Pa3nea 3. Ilepuoanyecknii 3akon u Ilepuognyeckas cucrema
XHMHYeCKas CBsA3b. OKHCIUTEIbHO-BOCCTA

HOBUTC/IbHBIC PCAKITUH.

xumudecknx 3j1eMmeHToB /. U. MenpaeseeBa. CTpoen

He aToMa.

3.1

[Tepuoanueckuit
3aKOH U
Ilepuonnueckas

7

bubnunorexa [IOK
https://m.edsoo.ru/7f41837¢

Jlokmaae! o
dbopMHUpOBaHUS
LIEHHOCTHOTO




CUCTeMa XMMHUYECKHUX
anemeHToB /[. U.
Menneneena.
CrpoeHue atoMa

OTHONICHUS K
OTEUYECTBEHHOMY
KYJIbTYPHOMY,
HUCTOPUYECKOMY U
HAyYHOMY
HaCJIEANIO,
MOHUMAaHHUS
3HAYCHUS
XUMHYECKON HAYKH
B )KH3HU
COBPEMEHHOTO
oOmiecTBa
CamocrosiTenbHbIE
paboThI ISt
dbopMHUpOBaHUS
MO3HaBaTeILHOM,
nH()OPMAITMOHHOHN 1
YUTATEJIbCKOU
KYJIBTYPBI, B TOM
YHCJIe HAaBBIKOB
CaMOCTOSTEJIbHOMN
paboTHI ¢ yUeOHBIMU
TEKCTaMH,
CIIPaBOYHOM
JIUTEPaTypOH,
JTOCTYIMHBIMU
TEXHUYECKUMHU
CpeICTBaMU
UH(POPMALIMOHHBIX
TEXHOJIOTHI

3.2

XumMmudeckas CBS3b.
OKMCIINTEILHO-
BOCCTAHOBHUTEJILHBIE
peakuuu

bubnunorexa [IOK
https://m.edsoo.ru/7f41837¢

[TpoGnemHubIe
3ajauu,
HarpasJICHHbIC HA
¢dbopmupoBaHue




MpeaCTaBICHUI 00
OCHOBHBIX
3aKOHOMEPHOCTSIX
pa3BUTHUS IPUPO/IBI,
B3aMMOCBS3SIX
YyeJIoBeKa ¢
MIPUPOJAHON Cpelion,
0 pOJIM XMMHUU B
MO3HAHHUH TUX
3aKOHOMEPHOCTEH.
CamocrosiTenpHas
pabora ans
OCO3HAHHOTO
BBIOOpA
HaIpPaBJIEHHOCTH U
ypOBHs 00yuUeHHUs B
NaJIbHEHIIIEM.

Hroro no pazneny

15

PesepBHOE Bpems

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

[TpobGnemHubIe
3a/a4w,
dbopmupytomnme
UHTEpEC K
00y4eHUIO U
MO3HAHUIO,
JIF0003HATEIFHOCTD,
TOTOBHOCTh U
CITOCOOHOCTh K
OCO3HAaHHOMY
BBIOOPY
HATIPABICHHOCTH U
YpOBHsI O0y4eHHUsI B
JanbHeHIeM

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




9 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE Buabl nesiteJibHOCTH
HaunmeHoBanme
Ne (undposbie) 00y4a0IIHUXCH C y4eTOM
pa3feiioB M TeM KonTpoabubie IIpakTuueckue .
n/n Bcero o0pa3oBaTe/ibHbIE padoueii mporpamMmbl
NPOrpamMMmsl padoThI padoTsI
pecypchbl BOCIIUTAHUS
Pa3zgea 1. BemecTBo U XUuMH4YeCcKHe peaKkun
TBopueckue 3a1anus 1
¢dbopmupoBaHus UHTEpECa K
00YYEHUIO U MTO3HAHUIO,
JIF0003HATEIFHOCTD,
[ToBTOpEeHMEe U FOTOBHOCTb U CLIOCOOHOCTh
L1 yriyOJIeHHE 3HAaHUN 5 1 bubnnoreka HOK K caM000pa30BaHuUIO,
’ OCHOBHBIX Pa3JIEIOB https://m.edsoo.ru/7f41a636 = NPOEKTHOMN U
Kypca 8 kiiacca HCCJIEI0BATENHCKON
NESITEIIbHOCTH, K
OCO3HaHHOMY BEIOODY
HAIpPAaBJIEHHOCTH U YPOBHS
00ydeHus B JanbHEHIIIEM
Janoru, GopMupyromume
CHOCOOHOCTH NMPUMEHSTh
3HAHMUS, MTOJTy4aeMbIe IIPU
U3YYECHUU XUMUH, IS
OCHOBHBIE e ’
bubnmoreka [JOK peneHus 3a1ad, CBA3aHHbIX
1.2 3aKOHOMEPHOCTH 4

XUMHYECKUX PEaKIui

https://m.edsoo.ru/7f41a636

C OKpY>Karolleil mpupoIHOM
CpEoil; IPOEKT,
HaIIpaBJICHHBIN 111
¢dbopmupoBaHus UHTEpECa K
MPaKTUYECKOMY U3YUEHUIO




npodeccuii u Tpyaa
Pa3IMYHOTO POJIa, yBaXKCHHUE
K TPYZy ¥ pe3yJibTaTaM
TPYAOBOU AEATETLHOCTH, B
TOM YHCJIC Ha OCHOBE
MPUMEHEHHUS TTPEIMETHBIX
3HAHUM 110 XUMUH

MPAKTUKYM JUTS
dbopmMupoBaHUs
[MO3HABATEJILHBIX MOTHBEI,
HaNPaBJICHHBIX HA
MOJTy4YeHUE HOBBIX 3HAHHIA
10 XUMHUH, HEOOXOIUMBIE
I OOBSICHEHUS
HaOJFOaEMBIX TTPOIIECCOB U

DIIEKTPOJIUTHYECKAS N .
SBJICHUH, TIO3HABATEILHOM,

JIUCCOLIMALINA. Bbubnuoreka [IOK o

1.3 8 nH()OPMaTMOHHOMN 1

XHUMUYECKUE PEAKINU https://m.edsoo.ru/7f41a636 =
YUTATEIbCKON KYJIbTYPHI, B

B pacTBOpax
TOM YHCJI€ HaBBIKOB
CaMOCTOSITENIbHOU PabOTHI €
y4eOHBIMH TEKCTAMHU,
CIIPaBOYHOU JIUTEPATYPOH,
JOCTYIMTHBIMU TEXHUYECKUMU
CpelCTBaMU
nH()OPMAITMOHHBIX
TEXHOJIOT U

Hroro no pasneny 17

Pa3gen 2. HeMeTa/JILI M X COE€IHHEHUS




TBOPYECKHUE 3a/IaHUsI 1JIs1
pa3BUTHUSA
MHPOBO33PEHUECKHUX
MPEJCTABICHUIN O BEIIECTBE
Y XUMHYECKOHN peaKkinu,
COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU U
COCTABJISIIOLIIME OCHOBY JJIsI
IIOHUMAaHU CYH_IHOCTI/I

Obmas N
HAy4YHOU KapTUHBI MUDAa,
XapaKTepUCTHKA
bubmuorexa [JOK MIpeICTaBICHUS 00
2.1 XUMHYECKUX
https://m.edsoo.ru/7f41a636 = OCHOBHBIX
anemeHToB VIIA-
3aKOHOMEPHOCTSIX Pa3BUTHUS
rpynisl. ['anoressr
MPUPOJIbI, B3AaUMOCBS3IX
YeJI0BeKa ¢ IIPUPOAHOU
CpenoH, 0 poJId XUMUU B
MO3HAHUU ATUX
3aKOHOMEPHOCTE;
MPaKTUKYM, (HOPMUPYIOTITHI
CTpEeMJICHUS K
B3aMMOIMOHUMAHUIO U
B3aUMOIIOMOIIHU B MPOIIECcCe
ITON y4eOHOH JeSITeTbHOCTH
O61mas TBOPYECKHUE 3aJIaHNs,
XapaKTepUCTHKA HamnpaBJieHHbIEC HA
)9 XUMHUYECKUX bubnnoreka HOK dbopmupoBanue

351eMeHTOB VIA-
rpynnsl. Cepa u eé
COCMHEHUS

https://m.edsoo.ru/7f41a636

MMpeaACTaBJICHUA O
CONMAJIbHBIX HOPpMaAx U
mpaBujiax MCKIIMYHOCTHBIX




OTHOIIICHUM B KOJIJICKTHUBE,
KOMMYHUKATUBHOM
KOMIICTEHTHOCTH B
OOIIIECTBEHHO IOJIC3HOM,
y4eOHO-UCCIIeI0BATEIBCKOMH,
TBOPYECKOM U IPYTUX BUIAX
JIeSITeIIbHOCTH, TOTOBHOCTH
K pa3Hoo0pa3Hou
COBMECTHOM JIESITETbHOCTH
MIPY BBITIOTHEHUH YUEOHBIX,
MTO3HABATEIIHbHBIX 3a7a4

23

O61mas
XapaKTEePUCTUKA
XUMHUYCCKUX
3JIEMEeHTOB VA-

rpynmsl. A30T, pocdop
U UX COCTMHCHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

NpPaKTUKYM, (POPMUPYIOIIUN
IKOJIOTHYECKU
1[eJIeCO00pa3HOE OTHOIICHHE
K IPUPOJIC KaK HCTOYHHUKY
JKM3HH Ha 3eMJile, OCHOBE €€
CYIIICCTBOBaHHMSI, TOHUMaHHE
IICHHOCTH 3JIOPOBOTO H
Oe3omacHOTO 00pasa KU3HH,
OTBETCTBEHHOE OTHOIIICHUE
K COOCTBEHHOMY
dusuueckomy u
MICUXUYECKOMY 3/IOPOBBIO,
OCO3HAHHE [IECHHOCTH
COOJTIOICHHSI TIPABHIT
0€30I1aCHOTO ITOBEICHHUS
pHu paboTe C BEIIeCTBaMHu, a
TaK)Ke B CUTYaIusX,
YTPOXKAIOIIUX 3I0POBBIO U
JKA3HU JIFOJIE1




JOKJIaAbl IJI ITIOHUMAaHUS
3HAYCHMS XMMHYICCKOM
HAyKH B KU3HHU
COBPEMEHHOTO OOIIECTBA,
CIIOCOOHOCTH BJIALETH
JOCTOBEPHOM MH(pOpMarueit

OOmas 0 MEPENOBBIX AOCTHKEHHSIX
XapaKTepUCTHKA Y OTKPBITUSIX MUPOBOI U
XUMHUYECKHX OTEUYECTBEHHOW XUMMUY;
Bbu6nmuoreka [IOK .
2.4 aeMeHTOB [VA- 8 IIPaKTUKYM, HaIlIpaBJICHHBIN
https://m.edsoo.ru/7f41a636
Ipynnsl. YTIepoa nu Ha (popMupoBaHHe
KPEMHUH U UX npezcTaBieHus 00
COCIUHEHUS OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSA
IPUPO/IbI, B3aUMOCBS35AX
YeJI0BeKa ¢ IIPUPOAHOU
CpenoH, 0 poJId XUMUU B
MO3HAHUH 3TUX
3aKOHOMEPHOCTEM
Hroro no pasneny 25

Pa3gen 3. MeTaJJIbI M BX CO€IUHEHUS

31 OO6mue cBoiicTBa
' METaJIoB

Bbu6nmuoreka [IOK
https://m.edsoo.ru/7f41a636

JUCKYCCHH, HATIPABIICHHBIC
Ha (popMupoBaHHe
OCO3HAHHOTO BhIOOpa
VHJIUBUYAIBHOMN
TPaEKTOPUU MPOTOTHKECHUS
o0pazoBaHus ¢ y4ETOM
JMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMHUU




319 Baxueiinme MeTamminl
) Y UX COCTUHECHUS

16

Bbu6nmuoreka [IOK
https://m.edsoo.ru/7f41a636

pOOJIEMHBIC 3aIaHUs JUIS
Pa3BUTHUSI CTPEMIICHUS K
B3aMMOIMOHUMAHUIO U
B3aMMOITOMOIIH B TpoIiecce
ATOM y4eOHOM
NEeSITEIIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEJAECHUE
Y TIOCTYTIKU CBOUX
TOBAPHUILEN C MO3ULIMU
HPABCTBEHHBIX H MTPABOBBIX
HOPM C YYETOM OCO3HAHUS
MOCJIEJCTBUI MOCTYIKOB;
MPAKTUKYM TS
dbopmMHupoBaHUS
0O0I1IeCTBEHHBIX HHTEPECOB U
noTpeOHOCTEH, yCIeIHOM
npohecCHOHATBHOM
JESITEIIbHOCTH W Pa3BUTHS
HEOOXOIMMBIX YMECHHH,
TOTOBHOCTb aJallTUPOBATHCS
B MPOeCCUOHAIBHOU Ccpejie

Hroro no pazneny

20

Pasznen 4. Xumus 1 oOKpyskamomas cpeiaa

Bemectsa u
4.1 MaTepHaibl B JKU3HU
YeJioBeKa

Bbu6nmuoreka [IOK
https://m.edsoo.ru/7f41a636

JOKJIaJTbI, (hOPMHUPYIOIITHE
OCO3HaHHBII BEIOOD
VHJIUBUYyTBHOMN
TPACKTOPHUH MPOIOJKEHUS
o0Opa3oBaHus ¢ y4ETOM
JUYHOCTHBIX MHTEPECOB U




CIIOCOOHOCTHU K XMMHUHU,
OOIIECTBEHHBIX HHTEPECOB U
NMOTpeOHOCTEH, YCIIEIITHOM
npodeccuoHaIbHON
NEeSITeTbHOCTH U Pa3BUTHUS
HEOOXOIMMBIX YMEHUH,
TOTOBHOCTb aJalITUPOBATHCA
B IIpoecCHOHATIBHOM cpejie

Hroro no pazgeny

PesepBHOE BpeMms

Bbu6nmuoreka [IOK
https://m.edsoo.ru/7f41a636

pOoOJIEMHBIE 3a1a4H IS
MOHUMAaHUs 3HAYCHUS
XUMUYECKOU HAYKU B KU3HU
COBPEMEHHOTO OOIIECTBA,
CIIOCOOHOCTH BJIALETH
JIOCTOBEpHOM MH(MOpMaImen
0 MEPEIOBBIX JOCTHKEHHSIX
U OTKPBITUAX MUPOBOU U
OTEYECTBEHHON XUMHUH

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

66










YUYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus. 8 kiacc: yueb. s obmeoopazoBaTenbHbIX opranusanuii / O.C.
["abpuensn, N.I'. OctpoymoB, C.A. Cnaakos. - 3-¢ uza. - M.: IIpocBerniexHue,
2021.-175c.

Xumus. 8 kiacc: yuaed. s oomeoopazoBaTenbHbIX yupexaeHuit / O.C.
["abpuensH. - 8- uzg., nepepad. - M.: IIpoda, 2019. - 287 c.

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
1. T'abpuensu O. C., Bockob6oiinukosa H. I1., SmrykoBa A. B. HactonbHas kaura
yaurtens. Xumusd. 8 ki1.: Metoaudeckoe nocodue. - M.: Jlpoda, 2021.

2. I'abpuensan O. C., AmykoBa A. B. Tetpanap as 1a00paTOpHBIX OMBITOB U
npakTruueckux pabot. 8 ki1. K yuebnuky O. C. 'abpuensina « Xumus. 8 Kiaccy.
M.: lpoda, 2022.

3. I'abpuensy, O. C. Metoauueckoe nocodue k yueOnuky O. C. ['abpuensna
«Xumusi». 8 kiacce / O. C. I'abpuensa. — M. : [lpoda, 2021. — 109.

4. I'abpuensH, O. C. Metonuueckoe nocodue k yueonuky O. C. 'abpuensHa
«Xumus». 9 kinace / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHonoruueckue kaptol kK yueonuky O. C. 'aGpuensina « Xumus. 8
KJ1acc» : MeToauueckoe nocodue / JI. 1. Acanosa. — M. : Jlpoda, 2020

6. Xumus : TexHojoruueckue kaptol kK yueonuky O. C. ['abpuensna «Xumusi. 9
KJ1ace» : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2018

7. Xumusi. 8 xi1.: KonTpoabHble u mpoBepodHbie paboThl kK yuebnuky O. C.

["abpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yiakoa u
ap. - M.: Jlpoda, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NHTEPHET

https://resh.edu.ru/

https://uchi.ru/

[Toptan —BceoOyul- cipaBouHO-MHGOpMaAIIMOHHBI 00pa30BaTEIbHBINA CANT,
€MHOE OKHO J0CTYyIa K o0pa3oBaTeabHbIM pecypcam —http://www.edu-all.ru/
http://www.edu.ru/

Poccuiickuii o61ieodpazoBatenbHbiii mopTai http://school.edu.ru/

«Bce ms moctynaromux» - http://www.edunews.ru/

®denepalibHbII HHCTUTYT NEAArOrHYeCKuX u3mMepeHuit —-www.fipi.ru
EctectBenHoHayuHbIi 00pa3zoBaTenbHbIil moptan http://www.en.edu.ru/
http:/ interneturok.ru

http:/nsportal.ru



https://yandex.ru/

http://www.xumuk.ru/

http://www.chemnet.ru I'azeta «Xumusi» U cait i1 yautens «5 uay Ha ypok
XUMHM

http://him.1september.ru Enunas komnekuus LIOP: IIpeameTHast KoUIeKIus
«XUMUD»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHOHay4YHBIC
skcriepuMeHThl: xumusi. Komekiust Poccuiickoro o01eo0pa3zoBaTenbsHOTO
nopTrana

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbGepoBoii
http://www alhimik.ru Bcepoccuiickast onumnuaa MKOJIbHUKOB MO XUMHH
http://chem.rusolymp.ru Opranuyeckas XuMHs: SJEKTPOHHBIA yUeOHHUK AJIs
CpEHEU IIKOJIbI

http://www.chemistry.ru JIuctTaHIMOHHAs OJIUMIIHA/A TIO XUMUHU:
TEJIEKOMMYHUKAIIMOHHBIA 00pa30BaTEeIbHBIN MTPOCKT






